Indian fisheries sector has witnessed phenomenal growth in marine fish production over the decades, with the modernization of fishing crafts and technology, thereby resulting in fluctuation of the same, thus rendering intense debate on growth and instability. To ease the production trend in a sustainable way and to conserve the dwindling marine resources, the monsoon trawl ban was introduced in 2001 in Tamil Nadu. The seasonal fishing ban has been one of the very few significant management measures for the sustenance of the marine resources since its preamble. Though remarkable upsurge in marine fish production was achieved post implementation of ban, yet, it had generated issues in employment, poverty and income generation of fishermen during the ban period and was always a matter of turbulence among mechanized and traditional sector of fishing. It is also alleged that the enhanced marine fish landings could also be a case of fishing in and out of the waters off Tamil Nadu coasts. We made an attempt to understand the social and economic impact of fishing ban on the livelihood of marine fisherfolk and to study the viability of different marine fishing units (Motorized and Mechanized) in Tamil Nadu. The overall employment loss and loss in labour income during the ban period was also assessed. The fishermen's constraints during the ban has also been ranked and suggestions given to improve the livelihood security of the marine fishers' in the Palk bay area.
INTRoducTIoN
Tamil Nadu is a important maritime state of the country with 1.9 lakh sq. km of Exclusive Economic Zone (EEZ) and continental shelf of 41,412 sq.km. The Fisheries sector contributes about 0.7% to the Tamil Nadu Gross State Domestic Product (GSDP) at current prices in 2014-15 1 . To ease the production trend in a sustainable way and to conserve the dwindling marine resources, the monsoon trawl ban was introduced in 2001 in Tamil Nadu. The system of appending fishing activities during the monsoon period was customary to the west coast of India prior to 1970 itself 2 . Fishing/ trawl ban has been one of the significant regulatory measures for the sustenance of the marine resources since its preamble. However, the marginal increase in catches along the coast of Tamil Nadu after the introduction of fishing ban is essentially due to increase in efficiency of craft and gear and extension of fishing effort during the last decade. A national study was conducted for the period 1985 2008 on the impact of seasonal fishing ban and concluded that there is no significant difference in catch and Catch Per Unit Effort (CPUE) trends before and after the introduction of seasonal fishing ban along the west coast 3 . Nevertheless, numerous disagreements cropped up stating the lack of scientific relevance in ban implementation during the monsoon period and its adverse effect on the living of trawl workers and labourers. Considering this, the current study was carried out in Tamil Nadu with a prime objective of mapping the social and economic impact of fishing ban on the marine fisheries sector. Fishers' opinion on resource conservation and their constraints during the ban period have also been ranked. Policy recommendations with respect to creation of alternative employment opportunities for those engaged in mechanized and motorised sector during ban period have been suggested.
It was reported in Maharshtra that, the discrepancy in the income levels of trawl labourers during the seasonal fishing ban and the non-ban period was very high resulting in a considerable difference in their livelihood 4 . Similarly in Kerala, only around 10% of the mechanised labourers are engaged in fishing in the traditional sector during the fishing ban period and the relief amount given by the trawl owners and public organizations are sparse and inadequate for their livelihood. Most of these workers dreadfully depend on private money lenders during this period 5 .
The present study focuses on the impact of ban on the livelihood security of mechanized workers. The overall employment loss and loss in labour income during the ban period was also assessed. The fishers constraints during the ban has also been ranked and suggestions given to improve the livelihood security of the marine fishers'.
MATERIAlS ANd METhodS
Primary data with regards to the social and economic factors of employment and income loss to mechanized workers and those engaged in fishing across Palk bay in Tamil Nadu were collected by survey method in selected landing centres of Ramanathapuram, Pudhukottai and Nagapattinam districts.The sampling criteria used for the study was based on the higher concentration of crafts. The sample size comprised 180 respondents totally (60 from each district). It was ensured that sample frame had equal proportion of mechanized (30) and motorized fishing units (30) through simple random sampling method. The respondents were interviewed with the pre-tested survey schedule. Social and economics loss (in terms of labour days and labour income) for the state due to monsoon ban was also assessed based on their average daily wages (income) earned in each fishing sector. Data on alternative employment opportunities during the ban period for the mechanized and motorized labourers in fishing, fishing allied and non-fishing activities were also gathered.
The fishers' opinion on alterations in the fishing ban were analysed by developing Opinion Index. From the response score, each index was calculated by the ratio of actual score obtained to the maximum score possible and expressed in percentage for each respondent 6, 7 . Mean ± SD value of the respondents was taken as index for the particular criterion.
Primary data corresponding to the fishers' perception on constraints during the trawl ban period were collected exclusively for mechanized and motorized labourers and the same were analyzed using Garrett Ranking technique. The order of the merit given by the respondents was converted into ranks using the following formula:
Where R ij = Rank given for the i th item by j individual, N j = Number of items ranked by j th individual. The percentage position of each rank was further changed into scores with table reference 8 .
RESulTS ANd dIScuSSIoN

Employment and labour income loss in fishing in Tamil Nadu
The details on the number of fishing crafts have been sourced from the State Fisheries Department through their online fishing craft registration portal for the current year. Social and economics loss (in terms of labour days and labour income) during the ban period was assessed for an average of 39 fishing days excluding Sundays and fishing holidays. Nearly nine million man days seems to be lost during the ban period resulting in an economic loss of 396.37 crores to the mechanized and motorized fishing sector (Table 1) . Similar work has been reported for the state of Kerala, with the loss of about one million man days during the ban period resulting in an economic loss of 50.30 crores to the mechanized sector 9 . Major loss in Tamil Nadu happens in the motorized fishing sector which constitutes to about 80% of the state's fishing crafts.
Employment and labour income loss in fishing in Tamil Nadu -Nagapattinam district
By and large, in Nagapattinam district, the mechanized crafts are involved in multi-day fishing. While the trawlers fish 3 -4 days per trip; long liners extend still further to 7 days per fishing trip. In this district, the employment loss and labour income loss during the ban period was valued for an average of 15 and 39 fishing days excluding Sundays and fishing holidays in the case of mechanized and motorized crafts respectively. Over one million man days seems to be lost during the ban period resulting in an economic loss of 53.09 crores to the mechanized and motorized fishing sector (Table 2) .
Employment and labour income loss in fishing in Tamil Nadu -Pudhukottai district
In case of Pudukottai and Ramanathapuram districts, the number of fishing days varied across motorized and mechanized sector due to the existence of three day-four day rule. By this rule, the vallams and trawlers fish alternately, with the trawlers and vallams fishing three and four days per week respectively 10 .Hence accordingly the number of fishing days was arrived at 19 and 26 days in case of Mechanized and Motorised craft respectively. Furthermore, the average crew size varied distinctly from that of Nagapattinam district, with the mechanised and motorised crafts carrying Source: Primary data 6 and 7 members respectively for a single trip. The overall employment loss in mechanized sector was arrived at 44,574 man days, which alone contributed to the labour income loss of Rs. 2.67 crores for the whole fishing ban period. Likewise, the overall employment loss in motorized sector was to the expanse of 1.5 lakh man days, accounting to the labour income loss of Rs. 5.66 crores (Table 3) .
Employment and labour income loss in fishing in Tamil Nadu -Ramanathapuram district
In Ramanathapuram district, around seven lakh man days are gone in the fishing ban period yielding to a loss in labour income of 31.40 crores. By and large, the employment loss in mechanized fishing sector alone was arrived at 1, 94,370 man days, which accounted to a labour income loss of Rs. 11.66 crores for the whole ban period.
Likewise, the total employment loss in motorized sector was to the expanse of 5 lakh man days, resulting in a labour income loss of Rs. 19.74 crores for the same period (Table 4) . Similarly, the overall employment loss in the entire mechanized sector was found to be 15 lakh man days, causing a labour income loss of Rs.51 crores across the ban period 5 .
opinion index of fishermen and scientists regarding the fishing ban
A technical committee framed by the Department of Animal Husbandry, Dairying and Fisheries (DAHD&F), for evaluating the duration of fishing ban recommended that the seasonal fishing ban be observed in the Indian EEZ from 15 April to 14 June (61 days) along the East Coast and during 01 June to 31 July (61 days) along the West Coast and that the ban shall apply to all types of vessels except the traditional non-motorised units. Based on this, consensus of the fishermen on the alteration of the duration of ban was obtained. Opinion index values regarding the fishing ban as perceived by the four respondent groups is presented in Table 5 .
Scientists strongly opine that fishing ban aids in fish recruitment and resultant fish catch (89.33 ± 0.51) followed by motorised (87.56 ± 0.57) and traditional sector (81.33 ± 0.58).While artisanal fishermen (both traditional and motorised) and scientists stand for the fishing ban, mechanised sector stand against the same as indicated by the lowest index (54.22 ± 0.69). Similarly, opinion index for the alteration in the period of ban was the highest among scientists (97.33 ± 0.35) followed by motorized sector(81.78 ± 0.96) thus strongly recommending the increase in the duration of fishing ban similar to the technical report of DAHD&F, GOI. While mechanised sector strongly resist this statement, traditional fishermen remain neutral as they are unaffected by the fishing ban.
Scientists displayed high opinion index (89.33 ± 0.82) regarding the implementation of ban in two terms. Mechanised sector second the scientists in this regard (68.89 ± 1.05) and voiced out that the ban could be in two terms, particularly in May and December. During the monsoon period, the fishing activity is all the more suspended due to the rough weather conditions. In contrast, the mechanised sector showed least opinion index (47.11 ± 0.85) for the implementation of uniform ban along East and West coast of India. Presently, as East and West coast of India follows separate ban period, the labourers in mechanised sector migrate to the neighbouring states for seasonal employment. This would be impossible, when uniform ban is observed resulting in seasonal unemployment throughout the ban period. The constraints of fishermen during the fishing ban period (Table 6) were documented based on the Garrett score. Poverty was observed to be the major problem during the ban period. Following which, lack of Government support and unemployment were the subsequent subjects of concern.
constraint analysis of Mechanized labourers towards fishing ban
Similar findings have been reported with unemployment as the most important problem encountered by the trawl labourers during the ban period 11 . This was the case with Versova fishing village in Maharashtra. It was also found that the trawl labourers were not satisfied with the ban relief amount provided by the Government of Tamil Nadu (i.e. Rs. 2000 per family) and that it should be enhanced to Rs. 9000 (@ Rs. 200 * 45 days) in order to support their livelihood. It is noteworthy to mention that the ban relief assistance given by the Government of Tamil Nadu is usually disbursed after the ban period which defeats the very purpose of providing the relief. The respondents voiced out that the ban relief amount needs to be expended at the right time as their socio economic position is literally worse during the ban.
Given that fishing is the primary and lone source of living for these labourers, alternate work opportunities during the ban period, is the need of the hour, to protect the subsistence and living of mechanized workers. Some of these workers have reported to migrate to kerela during the ban period for seasonal employment. Of late, the same has become hard-hitting, as too many of them flood to the neighboring state for livelihood. Source: Primary data
Hence it is recommended to generate alternate employment within the state through community based arrangements, either in traditional fishing vessels or in the fishing allied sectors i.e., in fish processing, repairs and maintenance of fishing accessories to ease the perplex situation. Fishing ban has been one of the very few effective regulatory measures in place. Only when these socio economic issues are sought, there are further chances of improvement of the existing trawl ban.
